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(54) METHOD AND APPARATUS FOR ISOLATING CELL BY USING DROPLET TYPE CELL SUSPENSION WHICH ALLOW TO 
MINIMIZE ADSORPTION PROBLEMS, ELIMINATE SIZE REGULATION OF APPARATUS ACCORDING TO CELL SIZE 

(57) Abstract: 

PURPOSE: A method and apparatus for isolating a cell by using 
droplet type cell suspension are provided to minimize adsorption 
problems, eliminate size regulation of the apparatus according to 
the cell size, enhance isolation resolution, reduce the apparatus 
size, and reduce loss of sample due to evaporation. 
CONSTITUTION: The apparatus for isolating a cell by using droplet 
type cell suspension comprises: a cell suspension -forming portion 
(1) for forming the droplet type cell suspension from a cell mixed 
solution containing a specific cell coupled with a magnetic bead; a 
cell suspension-introducing portion(2) for introducing the cell 
mixed solution into the cell suspension-forming portion(1); a 

magnet portion(3) for applying the magnetic field to the droplet type cell suspension; a temperature-maintaining portion 
(4) for preservinq the temperature of the droplet type cell suspension; and a discharqe portion(S) for discharqinq the cell 
mixed solution in which the specific cell is isolated to the outside. 
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i 1 

S. l€- £ ^ ^ -H^-a* °l-8-# 42. S-e] #*ls] °J <g7>14* 

£ 2fe SL 1«H] 1-Hj-g-ig ^ A-ji^Sl vfl^ v^vfl ^ojcf. 
^Sl 

^ 0 ) 7] - R| ^ £ol:Oj f-E)|7ltr 

£ >34*H14fe -f-Sfl Sjf^ ^aLT^ sffe 4]2# ^ AjiBUZ. 7l^SV7lS ^Cf. 

ifl a^^o.s. *8^*Kn. ^11- °]7>*H If^iS 41 2# -S-elsRr, ##-§-^ -i ^liMt £el #*1 

*a«^ 42 £3 #^3-fe 3.7]} ^ 7>*lS V+^fed), 5) <£*)) « 0 >^^ T.^) Sj ^ f^-g. o]-g-^ ^ti ^ £3 #*1 

» °l-§-*M 42* £e1*Rr tfH<>H. T #4 U^-fr 42 4^3 271 $ £2] tj]# 37|# <>l-g-sM 

?}*i].5L, #7] 4-7l§j * <§^-§- ©l-g-fc ^.y ^ 41 -g-e] cl^-*]- a)*)] o. jl ^*j£]ji 412 £ 

el #"?lsl 70 4*1 803)^-- » 0 ^o S ^, ^7] fl-iL^ 4]2 £-3 #*1 44 silef°]SS. 4=2 

t 1 ^* #eJ)44 42 £^4-§r #*J=.5-S ^• < ys>^4 7}%}% 9)7}^ *&m.3, ^«4. 

°\ 4, #71 42 ^ -a-el«fl vfljl^ 41^4124^ SJ-^ aV-fi-g- ol-g-sj-o^ Dj-^vll^ H]S.7l- #Efl 

°H4, ^fl4 T-H^ofl ^-jq-l-fe ^* £fe4, Afli £^°l ^^£l^^ 7V7|l7> «y7>Sl^ #7H^]ol 5|l^olE 

^-71 7f7i^ ^ ^sj-§- 01*^. ^ 4| a -g-ei ^i# <»i-§-tb « 0 v^^ 3)^01 50 vflx] 100 »waanm*j ^?-#»^- 

^SL °l-g-s>fecl), il^^l-s] 37H1 4^ 3 7l£ tel-^71 nfls-ofl 4°J=t!-37lsl 3-el cfl^v 41i»* ^-e]5>7] 4q 

3.7]% nH^l s}^ *««-o] cUcl-. 

a*. #71 §-21 c^V 4lt°l 2]^ ^#*>7l nflS-ofl ^.SVo) «-^*Vfe €-41^*1 4S7> ^-^jsi^ 

#71 ^« ^ 413. ^-el #^1 vfls] il^^^s) *af^7l <Hsj^°5. £ej ^4 4(sieve)# #-g-^^ o): 5^ 

1-4 S., 4li °1* 4^s1 H7| ^ ^-e) cfl# 41S.S1 371 # ol^-sH ^-els>^ s.^ 4]j: 7 > £^oj)ol o) 

ftt-r SUfe 4^* ^*V3, #71 #^o)] s.;g 4| isl 3.7H10J. Afls * 4^* # 

#7] « 0 V<ao)l o]^ 73 o. >y. 7] ^ 7) ^ ^ 0 ,^.^. ^.u^ ^ ]5L «^ n>^. 7 WS., ^-^ 4iS] 

H7H1 aj-2). Afls.-^ 4^* *Vfe 5iA^ t ^-^ 412ES1 37lJicf ^ 3 7|sl 4ia*«l ^^5l<H Sife 

3-f<Hlfe ^4 #71 S-^ Afli* ^-£1^71 <H3l^ o^c)-. 
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te Si°l JL#^ o-s. €«Hr 4it €-el« *r Slfe #*1 ^ #13-1- $cf. 

«f-^s] 74 ^ 4-§- 

^oll #»#§-% -i ^i^l^-i- °l-§-t!- 45. $3 #*lfe, 4M*f #2fl 7]#si *WKii*l-, v\ 

zitflej nls.(bead)7> ^l£7}^-§-«!|2)-Msl , H Sl^ ^15. ^th^-fr -§-#-§- ^ -fl ^^^^(cell suspension) 

O-S. ^H^lfe 3 4>:iffl7d 447; 47] Al]^ £^-e«.g. 47] 3 ^sRr "t 7-^^ 1 #7] 

«-#-§-^ € ^V7i]# tl7>*Vfe- *HJf; 47I #»JJ-g-^ 3 T-i^sa^o^ ^5=1- 0.4317^ ^5L-B-x]Jf; * 47I 

#7| 3 71^4* 43. -g-el #*lfe #7l u|)#7s+ <a<&£M. #7) 7-^34 ^^-¥-4 "S^ 

Ti^-i: 7:2 ^^7-1, -av 7 ] -a 7^34 ^^-r-°i] ##-§-^ -a T-i^afl^-i- a.^s>fe -a 7.-1^34 ja.i-¥-# 

«f^5V7fl^-, #7l 3 4^34 ^J^^ 7343 S^*^ A-)i^S] 37] S^o) 7V^5>4. 

a?!-, #71 -a 7^34 ^<a-¥^ #7i Hz. £% a A #71 Afli ^-§-°.« -a-i- t^s. #71 >a 

7^34 ^ sack 

#7] T^W^rr 47) ^ 7^34 vflsl n>zitll3 Hls.7> -^-^ ^-^ t^o)! °1 «sj (attraction force)* 7^>£s 7 

^ sm. 

£tK #71 #7} ^ 7^33 ^^^-ofl Jl^-S-S. 333<H ^el7> -g-Ol^S ^ o^cf. 

£&tr, #71 ^^l-¥-fe #71 »#*^ ^ 7.-1^,30] ^ ^-7] ^ A^i^^ HSL^-S] ^r5L# -e-^^s- 

#7) -^5L ^-^1-?-^ ^ ^ahi 7=jsf£^ 74 «i 7 

47] ^£ -n-^l-^-fe- ^Elo)l(peltier) ^7)-S ^ Si^f. 

a*V, #71 fil^-r #71 AflS ^^"^Sl f^-i- a o V^s>£S. 743 7 c^d-. 

at!-, #7) ##*^ € T-ii^Tj^ 4-7I A-ii^i^ 7547s) o>eflo)) 443 7 oicf. 

#71 ^a 71^4 44^.^47) #« 0 v-§-^ ^a -¥-^-& ?l^r^*, #7) ##-1-^ € 7.i^3g!4 0 ) ^S^€ 

7^. olsisi Jf-g-ofl^ 4,74^ 5)£s. 743 7 01 cj.. 

?!:^, ^ ^-^°)1 ttf-g- ^ 7i>i^l7l* 0)^.^. ^]s_ -g-e) p>ziuilej Hls.(bead)7V lf-4 ^a7V 7-§- 

oMjz)- ^^-£1<H SZfe 7flS ^^-a- ##-5-^ ^ 7-1>iJa4(cell suspensions^. ^^sVfe ^-TfRa); #7l -§-#-§-*§ ^ 7^ 

^fTiii- <an*\s= ^Tii(b); #71 -a 7^^4*11 #71 ^-g--^* &n(cy, ^ #71 v\zn%q ai=7f 

^ ^-el^Mlfe ^-7il(d)«- S«-*l-£^- 7^€ Slcf. 

#71 ^7H(b)°11 SlSfl #71 DfZltll^ U1S7> S.4 Aflife- 47I Afli ^^-on xj\6\]*] o]± «g ^tr*.S. <>1^« ^ SI 

#71 ^^l(c)fe #71 *>9"i-* ^a 7i^sg!4 #71 S.4 Afl^ ut^7i# « 0 >^s 0)^43 fl^a 7SJ 

#71 ^"7il(d)fe ^ 71-^1 7V7111- 7)l7l?.V ^, 471 °}=L^ «lS7> S.4 ^sj) 743 7 olcf. 
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#71 ^amd)^ #71 p>nvii^ aiH7> 4.^%. *\)3.m \« ^, 431-1- ^« ^ sm. 

* *«S«fl 4€- € *l^«<S-fr °l-§-$ 415 ^-el u o v t3£- #7l #1M-^ *^*a £ #7l ^ >Hl54 

•l*HHfe. *■¥■« ££4 * fil****^ -i a* #*1 S #<?H1 tflsfl 

£ i* * «»3oii 4$ *-#*^ -a -M^-a* 415. §-ei #4^ ^ -a^i^m ?H4. 

s ion £4€. ^. ^ofl 4$ >a 4^$a-t- °i-§-$ #44 <a ^44*? *#-§-^ -a 4^^-!- ^ 

^svfe n ^i^a ^^-¥-(1); #71 #»s-*3 -a ^-i^a-i- ^^^>7i #7i -a ^^^(ds 4^-113 «is 

7} ^4 ^ 4ii7> ^-§-^4 *«-4<h sife 415 -a 4^a =^-¥-(2); ##-§-^ i^i 

^ia°)i 44* °i7\s\±: 44-¥-(3); a§^4 ■§-#-§-«§ -a 4^*M34 -8-44^ ^£-^-^^(4); $ -§-«<,>-§:*§ -a 4^ 

«<9* 4-§-*W *2J*H \fl 415 <>144 ^-¥-5. 4#4fe «B#-¥-(5)» a#s}5=^ ^s]<H 5d4. 

#7| #4-§-^ ^ 4^44* 415 -S-el #4fe §-e)si) 4jl4 4fe 4^8 4]57> £434 5Ufe 415 £^j-S- # 

71 >a 4^44 ^°d-¥-(2)» 1-44 #7i -i 4^4a m^(D5. ^«a4fc 471 ^ -uMa-¥-(i)4 i-#-§-^ 

4 4^a°i ^^£1^ ^j-fr 444 $2-3- 47] 4 4^4 444(1)4 ofafl 4<hi #7i ##-§-ts 4 4^44 ^§4 

34, -a 4^«44 4 44-¥-U)4 44<H1 444(3)7} 4444. #7) 444(3)fe <3444 

444, ^v^l °i7]-o)] s]^ ^-i- 1 ^ *MHH7W, ^ sa^. 421- ^ «]=!■. 

q #^i^i s.^s)<h 5a<H^. -a ^i^^asi a7i* ^ sin °ii* #<h, ^^^i 7^5hei e>i*v?i # 

•i 1 -*^ ^^^^1^^. *8^*\?}3L$.-£: ^W^W #«<}-* < i ^^i^^ol ^J^^ ^ 31^ 7^Blo]E^ ^-^-^ ^ 

^ #2J-|- £^*VaL, aj^ 7UeMEi i-r^ S^fAS^ <#7) ±^ °J^£l # a o V -&^ € 

^na u-^i^- ^Tiisi *m 2i^ 7UeHei «i«i?! ^a ^i^«a* ^ ^4. 
^-7) -a Ai^a ^<a-¥-(2)^ ^i57v ^-§-°«34 si^ ^5 ^^-^i* -a ^^^a ^^^-(1)^1 ^^-*> 

^-7i ^-£^-¥-(4)^ 4 v 7i n ^i^aa ^<a-¥-(2)2i «vsoofl aii^si 0 ! #71 -a ^i^^a ^^^-d)^^ # 

^Efl« Sfecfl. l-^-i-^ ^ ^i^^asl ^7} »<MSHir ^§-1: «cf. Htb, #71 -fr£-fr;W4)fe 

-a ^i^a is-?-(6)2i -fr^svfe «i-fec)i. #7i #«o v *^ -a ^7} «s-^i^ 

#71 ^ a.j:-¥-(6)si -S-5L7}- ^1^. °is*i, #71 ^i^ajia nw) 

^ Sife #71 Sfl^«- ^ Si^r Jl^S 71 Cfl^" ^ Sicf. 

#71^ ^ ^*S^7l ^«fl, ^-71 ^£^-xl^-(4)^ o^ol ^zl- ^ fAH ^ ^Eloll(peltier) 

■t ^^sfl^i SLSL^-Sr •& l^oll S)^: 1-^^ ^ ^1^^!^* °l -&-*!■ >Hl5 ^-e) #^sl ^ »1 (chamber) «ffe ■¥• 

>a ^^^1^51 » 0 VS)17} 5)^1 >LV#£l ^-iLSl-£S ^£lol, ^ ^ #« 0 V^-^ ^ ^ 

SL 2^ £ lofl >i A-li^^o] vfljjL.g. x^e)-^ ^ ^^«H] 31*1 # u o v *^ ^ ^^^ia-& <>l-§-« 41 

5 £-21 #*1 $ 71^- ^sl# 4j^eV7l 3Hcf. 

«-e1«fl ifla^ sV^ s.^ 4157> M)3L ^^-i- #7) •£ ^ijffl^ ^oj «.( 2 )# -f-sfl ^-71 >a 'H^^ffla ^^-¥-(1) 

#71 ##-§-<i -a ^1^^a(7) vflo))^ M.^ ^a(21). 4l^Sl ^-8-^ S #7] Afli 0)21^ 4£ =.ol ^^-sioi 

^ Sl^dl, #71 ^ Afl^fe tg-^ tg-^fl «]•-§"§- oi^-sv^ nVrn-iH Hi = (22)7l- ^^-£l«H 9X^ #Efl<>14. 
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7 r 31 tin 4 V 7) # «8"8:<g -i A^^Ai vfloflA] Aj. 7 ] ^znfliq «1S(22)7> s.^ 4K21)-§- -aD-^^S. o)^a] 

^,^71 ^ 41(21)4 ^(attraction force)* 71-^- Aj- 7 | s.^ ,H)l(21)7 r >#7l 19 -M^Ai 

A}- 7 | >g A^^Ai ^AjJfQ^o.^ ol^*)-7fl Sjjl, °fntll^ U)H.(22)7> ^^£1^| 7)Ef 4l»£- #<*M] SjSfl 

4 V 7| #HM-*S 1§ H^^l^ MHH oi-f-sj-Tii <g o. S M| Aj-71 # u o v *^ -t *1>uS»a| vfl^MH £-e]7V iMtfcJ-. 

o]*, U A^iglAi ^<y^-(2)l- #«fl 41 ^-g-^ ^-g-^l #7l -§- 0 0 v -8r^ 19 Ai^jfflA^ofl 

(6)s) iMAlTti a o v 7 | ^ A^jgjA} aiJf(6)fi| u]-^o)l ■g'H^ M-^Wfe »l)*-¥-(5)# ^ IbM 

19 Ai^Ai ^ ol-^^V s.^ *)]#)Sj<H Jl-B-S) -=-^4 oj^cf. 

3-fi: -H- 1^4 3$ Stf-i-^ ^ ^^UB* *l-§-lL> 41 u o^* A^U) q-^ufl ^o)cf. 

A o V 7| -MIX -g-21 ^-g: IS 7.^^ 44&4|(S31); S**^ -i 7.M11- <U7Hsrfe #7)] 

(S32); -*7l # «<}"§- *8 H ^ii^^o)) ^-§-oJ]-§- ^-^s]-^ c}-7]l(S33); 3 ^3 45t £elsRr £4(S34)« l«-* r £^ ? 

*3&A. 

A> 7 ) U A^jglAj AjjAj C^)±=, Sgsg^. ^ ^Eflo] £ A^^ ^ 2fl <H1 U A^igAi #*fl 41 

*^4-§" ^«--2-3.4 ^ 371H11- 3]^ 7<ae1o|Ei)^ 19 A^^A^^. ^AjAl?]^ 5] ^ 

^l^, l-^^ ^ 7\nA , ?l7>5]feCll(S32), «l«r<*? ">ZLV1]E3 Hl=. 7 > ^^-£)<H ^tfe ^-^ 41 

A^^A^^l o] 7 f£]^ 7 V7ilS| ^7|fe Aj- 7] oVzH-fl^ Hl^ 7 > ^^<H S.^ xl S o|| ^-§-S> fe ^ 3 7 14 ^ i 

3l*fl ^7] A-|^3]1A^ JQA£ ^0_S. Ol-S-tt ^"^ 411 4^t!- M-^^l^ ^ ^Ax^^d iLS-^S] ^ 01^14. 

°]*, «1^7> ^-^ ^llt ol-g-sl-711 £lfecll(S34), >«-7l A^^-9 ^cflS. Jl^Al^ § ^-EflotlA-1 

-#7) ^a -«^-¥-* ^-^ -Mia* flfl*r?m-. ^71 7^ ^ ^1 ^ Ai^^Ai 

?l^jis.Aj ^ii#^#i^-^ °XA. 

*1 SJJI, ^<?ol ^Sfe 7l# fofoj^ AjAl^. 7 } ^1 A^o]^, ^. ^-^^ ^AHSJ * ^ 

^-gSl 7|#Aj ^^-^ 4, a ^ o a V ^ ^ ^Jolcf. 

* si^i #« 0 v-§-^ ^a °i-§-«- *ai ^ ^«r«, »h *m «i-§-*w » 

41 *^3) <y:o] ^Aj a>ol 3 s. elE] ^e|2fE. ^-el7> 7>^SV°1, # u o v *^ ^ «l-g-sf7l nfl§-<H] xl^] 

#A]S] H7|7V 3f^^ ^ aI4. 

at!-, «»h mh*i ^-^7> Aisjsjos. f«on #<a ^ si 0.01. <$-§- sb}^- Ai^- ^e]^-^ safe s.a 

A 9XA. 

(57) ^^al Ufl 
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3^9" 1. 



suspension) £.3. *g<%*\7]^ ^ -Hi^Hl 

#71 M\s. #71 -a ^-^i ^*}~ <h^«£ 

#7l ##§-^ -a ^>uffl>asl -fr*l*ll^ ^£^1^; ^ 
3 >i ^i^-g-fr o)-g-?v Afli £el #*1. 

2. 

#7l «fl#-¥-sl- S^slnl, #7l il t.-^^ ^^-¥-sf #3* ?a 5&<H*1. #71 -i WW 3 

^€ ##-§-^l ^il-at issV^- Aji^a -M-S-^l- c-l s#sRr 3-1- e>fe -§-#-1-^ T^^-g- o) 

3. 

#7i -a »i^*a §-#-§-*i -a ^i^e] 371 s^o] 3* f^ios sf^r i-#*^ -a ^1^^ 

^*ol^^i^-El ^1. 

#7l ^a <Hi«-8 #71 Afli £tf«J ^ n J- «Wa|- #7] ^Hia *«-«?ofl ^-g-^ >?}-§- «£S. #7l -a -Hi 

^^-¥-<hi ^ safe 5J-§r ^ * r fe ##t-<g >a 7-1^^^* 4i *ai #*i. 

5. 

^12 #<H) Si<H7-1, 

#71 *Hi-¥-fe- #71 -fl Ml Si °>nt)l^ ul c 7]. JfaJ-^l Afliofl ^ (attraction force)* 7 r S r fe ^-§- s^o 

S «Vfe ##*^ ^ 7-^^7£^. ol-g-^r -MIS 3-2] #*1. 

6. 

7fl2 #°fl flo^, 
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-H >Hi*Ml-§- oj-g.^ £e| 



4)2 *<M) 

tt -A ^i^-a-i- «l-g-$ 412 £el 



3 TO 8. 

41 2 sa*H, 



*1. 



3JTO 9. 

412 *<H) SU°H, 

^7| ^£ -8-*l-¥-fe ^EHj(peitier) ±z\5Z ^sjslfe 2* ^<L3L SRr #»<M:^ -H&*8* °]-g-^ 415 £-el # 
*1. 



3} TO 10. 

412 *<H1 sa<H>H. 

>S-7l -S a^^a* ai^-fe ^>7| 415 ^^-sjsl f»fi-§- #3 -2-5. *>fe # u o V *^ -t <H^^ 41 

5 «-2l 

^TO 11. 

412 *J"H1 Sl«H>H. 

°l-§-t!- 415 S-sJ 



3? TO 12. 

413 *<M1 9l°]*\, 

^7] -a A^«4 AJjAjjjL^ AJ. 7 ] #UV-g-^ ^ Aii^Aiol AjjAj-g Q^^r, <$ 7 ] #»9"§-^ ^ H^?!^ 0 1 

^-s- °i^2i ^«-otife ^-t- ^'03. #"j-a-^ -a ^^a* °i -§-?»• 4im s-ei ^1. 
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13. 

*>}=m]^ H)2=(bead)7> ^€ ^3 4|i7* ^-8-^4 ^^e]<H ^ s H ^i^Ccell 

suspension) .2.5. ^^sffe ^7i](a); 

A oM #U« € ^i^^l ^j-g. o)7}^ ^Tfl(b); 

-a ^ii^l *7l ^r-8-*!* «7H(c); g 

^•7] o>nLii^ H) S 7f 3^ ^3 4if *ei«iMfc- >a-7i)(d)* ?}-§- t^os *vfe i-«<m-^ >g -H^-a* 

3t** 14. 

«<8-a:5i IS °l -8-* 4)3. §-21 

15. 

^1 13 *<M1 

^71 #*l(c)fe ^-71 SHJ-i-fl <g f 1 ^7| ^ *fl3«- m*]* f 3 01**1 71 fl« 51 °J* 

f^^-S sI-tt #«9-*1 *1i^l^* °l -8-* -MIX £-3 



16. 

*fll3*J-°ll 5U©W, 

-8-71 <a-^l(d)fe ^71 n>ziVlle3 H]-7f ^ vflfe ^J-fr f^iS 5^ # 

h <m-*§ -a -Hi^t oi-g-ti m]s. -s-ei «o v, a. 



17. 

*l]13«J-°il 5a°H, 

im-*§ m -h^^-i- °i-§-* Aflx -g-s} 

18. 

>a 13 *j- vfl^i ^i7 *j- ^ # ^-oji sa°w, 
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i^-i- °l-8-1+ 41 £3 M o v ^. 

S'Sl 



3 
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S31 



S32 



S33 



- .334 



C3 - — I O I 



AilM g£| 
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